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1 

i mm i ] i$m*m<&mffl t . 

u 
a. 

isfwsttfws* *ft.<e tit ssmtx>mmiz»fR-r 

mmm&mz-?x7izm\ wE&mmaemi*%& 20 
mmzmti^mmv-mmz. *x*;nf~r*y 

fr&frmmzmw.mzB&f&xfthz. 

[000 1] 

xvznwmmizmi. zt>tzni<u. ¥mmm 
\vzmWffi.i ] cy4i-$v?7>'yj±T7*Ax^) (a 30 

T. DRAMfclTMO Ci>Ht\ V7M7-, fcjtf 
7 T 7"^f £ ittt £ |6j_h $ 6 £ #>O^Mfl 

[0002] 

wai. JlMl3ft.S3J^fiHifcfcfl^T8«£raffl£ 

4tTV-»S. f LT, DRAM<7)»IM;Cfctf£|S1gI£ 

moot, ieii^--vAv^cof?fl;SMco^T'$>-5T, 
K«y 7 hX7-mcr>mnu&m.%mztt l zmz> 

a. 

[ 0 0 0 3 ] 2 £ , DRAM «9ti&iHHL£f# 3 SiIcT)^!! * 
fttt, «*eHM0S«ffi»ah5yyx^ (JUT. CM 
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[0004] L*»LTs <rft.<^V7t-X7- fcitf 

7 vf-r •x7-(;ftffl-ri. ^mifHHsonncc^ft 
y rams ft., £ft#ss^rtSTtti*0»o h 

[ 0 0 0 5 ] £ » T\ £ft.fc^j£fc*ff **JI6«*B 

tfcflaw)iHw«E«aiai. o-m, dram^o 

*. H3*jj:^BI4*«HLTa^6. 

[ 0 0 0 6 ] ftttfc, 03l4ta!*<ODRAMtt5{t&> 

[00 0 7] ^W03«O^^'J-fe;l^|5Wflt(RCfcV^-C, 

1 2 j4»^»K<ofcA«7 ^ - 

ivm^m^L, 3i>J;tf4{iPM¥3E#ffiR10)- 
3r«o±ffl±fcaS?WlcJB*§ft/: *ft.<e*U:i«»*NS! 
JSffiB«, 5{i#iSi8JSNSvSttM«3, 4HK*t^t 

6. 

[ 0 0 0 8 ] t fc, 6 tttt§EffijRjKNS»£fiffitt3 USE 

«sft.fc t»M, 7 ammmmmmmm eg 

- i-V - h\ 8 {IX M/- V / - K 7 b ^BT-IB'lt * -v 
Ay?^ffcfro«&£»j£^&^7V-K 9{±b5I2 

*>a*ps««. 1 cnmmm®z'b&> 

[0009] **t>*>* Z. > 714. WE7- K*2 fc# 

iSi§U£NM*Sttffi®3 , 4fcCJ:o-c, Nf-+*/H*9 
y X 7 r y- N Sr^J$ LT V >S . 
[00 10]^WC, 04<4|Sl±^<7)DRAM(Cfc(t 
5 C M 0 S S«IBM**«S«KSrtBfBSHT* £ . 

[0011] zomA^cmosucnmmz^x . Vt 

# 1 1 (4PM¥aift£«. 1 2tt#HHf«Ofci60>7 ^ 

-iirVWtim&FU 1 3fc,j:i>' 1 4apa4 £ *i*a^ 
1 1 o-*<o±B±caffl?«fcswi»»«s*i/i p «7 

x/k fcit/N^x/l^, 1 5{iP>7x;n 3±fc:atRW 
tJ^S*lJt#«»KNSS§ttffl« % 16I4N-7X/H 

4 ±tcsi^et,(cffM§^#^ji«PSvgtt^T'*) 

[ 0 0 1 2 3 1 7^§foimxNwmMmi 

5miznmimizimm$:ftixmit>tit:H^ 
*>\s h 7 y iszfvy- h , 1 8 {it!ife#is«£ pmvS 

p f- + h 7 y x'x ^coy- h x-h 0 . 19 iiMlS 

ffla6a^PSffliST'$>§„ 

[0013] d » ffilEy- M7tf 

ft. W.<o#K«KNHiSttfi« 1 5 fc [Z X o T . N^-a- 

«KNaS!ttfHW16tt:«J:->r. Pf-^^^h^y^' 
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■CCMOSSrfil^LTV^S. 

[0014] *lt, ztihn&30>x : tv-tn4&. 

.ktra4»CMOS»0#*l*fc*5Vvtli. PS¥»* 
SKI . 1 1 <50ffi*-«±M±t^^m(-»«?a3tiS 

»K«w>a*piifR«9. i9*>\ ps¥»#£8u, 

T. PfltSr^Jfc-f AWT, %BX&mm& 

7f-7-y7 , KS«-4ltttSJWn«-«i1»40T'**. 10 
COO 15] 

J:-3fc:fllJRS*iftflaw)DRAM«*d-t:H» PM¥g 

#££ i,ii rtfcjafauwi«>ji»pffl«W9 , 1 9 * 

4: **C$-f, ffilitf. «x*/>*- 
iKKiBKBfta*Pl[1R>S9. 1 9t J:4»S*iiJS 20 

[0016] Zcomili. Z<r>£o%fe%:C?)fflm&£M 

*m-%mm, ^i^setm dr 30 
am. tiwwm&jfmm-f&ztx'bz,, 

[00 17] 

*>&»iiwi=fu t , zmmxfc&m&tiii ix mm 

[0018] t%*>*>, zwmit. m%.mvm<r>¥m 
wmi . mie^gfrJi <07 < m-imx-mztitz 40 

1 0 0 1 9 ] ttz, zcommt. %am9m<vm#ia 
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t h%tsz\ t zmtT&^mvmwnmt-nmx' 

hi. 

[0020] 

a*JR^fe*tr#fflrtii»ie««**»*S*4 J: oiz 

wttzMz* ztit>cD&M£>&z-tmmmz£~> 
x . wm^xumt^ h y 7 h snail*** >j r& 

[002 1] 

[ 0 0 2 2 ] m 1 ttio^BBio-ieitHtjgfflLfc^ 

ffiET^O. *Jt. 02(a), (b) (4H_tDRAMC*J(t 
S4Itf>^ttM^a#jCE|l* RKfcfe^?* =E 'J 

*<i«itBfiBBirc*4. 

[0023] znnmmizj: m 1 www** u -t^ 

»OM)«ttJV^. «r9-2 1liPfiimfft»«. 2 2J4 
2 4ttPS4 i «*aHR 2 1 <0-^<0±H±KaBRWK» 

NSaStt««2 3 , 2 4BK=«i6-r4ffliIt*VV|ft»« 

LT Rft hfitz 7 - H H"C*S> h . 
[ 0 0 2 4 1 *Jt. 2 6(4HrlSl«)fUeNSig1tfl^2 3 
ftfc t" -y b tl . 2 7 1± mlEMiiJS N SiSttflttj 

2 4 tasttsnrEtt ^ ^ x^o-^ma 

5XM/-yV- H, 2 8{iX h k-i^V- h* 2.7 fc<7) 

i-4 t)Vy°V- K 29fcJ;t>'30 U«£AttKNM$5 
ttfi«{2 3 J:V2 4 PS4^<*S«2 1 1*1 

[0025] -ftsib-h. z. - iz&^xii. 1HEV-Ha 
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2 2 b *fl<e:h^#iSai«NgStt«* 2 3, 2 4 C 
lot, Nf-A-^N7yX7ry-b5r^LTV^ 

4. 

[ o o 2 6 1 <xc. mm 1 tt^cMosawiiu 

tcfcUT. ^2 lfcJ:tf2 2ttfrlE* ; E , J-fert'»fc* 
at* PS¥**»K. toiVft^HMM&n? < - 
/UKKflJIfrSSU 3 2«J:V3 3ttPffl*»{MSffi2 
1 «-*»±Bf±ta««fc:«K>a*»ttSftfeP -7X 
<fc lA'N ^X/W , 3 4 J: l>' 3 5 (i P "7X/P 3 2 ±fc 
«lR«t»J«Sixfc#jaHMENa«tt««. 3 6fc±tf 10 

3 7(iN^x;U3 3±{ca»!«(C»l«Sixfc#«»*P 
ItfSttH^. 3 8(*frft»KN3?£ttffitt3 4. 3 513 

h 5 y * o^*- h , 3 9 (i#«?SS p SJiS1i« 
#36, 3 7 !BK*fj&t4&jIfc:$lV \*fci«R*rtL-Cft 
It fcfifc P f - -v h 9 V J?X 9 b X'h h . 
[00 27] ifc, 4 0fcJ:lM lfiinf&g-iSiflSNl! 
YSttlI$ 3 4,3 5 L T P *XA- 3 2 rt ttUKtt 

*£8K& 4 2fcJ:lM3{iiiiffl^«KPS!fB«3 20 
6.37 CifJSLT N^x^3 3 rt£aHR«K»jS§*i 

3lttf^*y*;H^^t4MW» 
4 4 fc<fctf4 5ti£-ffi»£N3!i£&&I£3 4,35 
fr&BOItiSfufcffiiK. 4 6£itf4 7ii#siISPS! 
?StefB«3 6. 3 7»bWi&Ztlfi:WRV*>?>. 
[00 28] ■tKkbh. i'tiJUTIi. m£.y-h3 
8 fc *ft«uo*SiMENffliSffii« 3 4, 3 5 i £ ± 
-?T. Nf-^/H^yi/.X^K fflSy-b3 9i;# 
iSffiJ£Nfi®$3 6. 3 7fc£J:-?T. Pf-+*/H*7" 30 

.koTCMOSfcltlfcL-CH*. 
[00 29] «UT. 02(a), (b) KijrrS*^.* * 
•J-b;MB. «J:tX*¥^>CMOS»tfta-f*«J!rtr 
ffifciswc. it, ^ j ey-fe;t««t:*-5'Ctt, PS¥ 

***«2 \<r>7<->i> vmm 2 2 x-mznrzim 

±K. ?IV^Ji«:^L-C , 7-KIS2 5SrjM^W^R!t 

zmmtiwrnfm 23, 2 4 * s aaawa^atR 

Wt»«S*T*J*. *fc. CMOS*fflfc*oTtt, 40 
RHUfc . P 2 1 <0 7 -f KKftffll 2 2 T 

E#$fc/c±®±fc, **vfiifcP?x;P3 2, N>7X 
^3 3^»«t*4:ftft:. P*>XJP3 2W«1Bttt, 5? 
VH8SK£tfLTy-h3 8£ffl?WfcJftfc3Hi\ j6»o 
3Iiy-b3 8$-?x^lcfflv\ ^ix-mcS-iSiggN 
SBStt®* 34, 3 5 £ . N -7X/P 3 3 W^fflta , $ 
vvK»K£tfLT?-h3 9&affl?Wfc}BJfc3-li\ *»o 
SKy-h3 9fcV^^tJfl(r\ *<lf*lt*«WEN 
SS5ttif«3 6. 3 7£H8?#JSS-tfT*5<. 

[0030] out. fne^tu-t^. fejycMo 50 
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saHc#*fc IX , X * 'J -fc^ffl-CJi. 7 * KB! 
-fb^2 2fcV-HH2 5<7)VX^tJ;'5. #^?iSNM 
vStt^«2 3, 2 4fc*tU CMOSSBWt'li. 
7 J-)l>\ i mm22l&-y-b38, 39<T)-?-X9\Z 
«fc 0 . #KS&Nlg£ttiiKtt3 4 . 3 5 t&ftmj&NW 

•mm® 3 e, 3 7 1 t» u «m#TM wc«x 
y, i^iS^tyf-A5 0$r±®aA3^.§» (R 

12(a)). 

[0 0 3 1 ] Wot. «rffi»x*/Wf-(cJ:4>f*:'& 
Atcl 1 ?. ^ ; £'J-fe/Wg|5(ffl^#^}iJgNSgtt^J|82 

3.24 fciwiBt 6 p m^mtkmm 2 1 <oa«ttt, «■ 
a*>& AfcttMff 29, 3 0 # g aft&«tca«»tts 

ix s CMOSgBfi3co#S«jgNSvS14^3 4, 
3 5lC*fl6t*P'>x^3 2<0»a5fc. #^«JKNffivS 

ii, #ai6a ! ^ie^MgP4 0, 41^42, 4 3 1*** 

5t#y-h3 8, 3 9k<7)J-v*)lTmz 
(H02(b». 

[003 2] *tf>f*. ^a^cO^^U-b^af, fcit/C 
MOSSPSrSii«JiH^ffil4 4t:J:oTSi\ ts>o* 

7, fcltf-fe/UTV-h 2 8£fft-?ilfc»j£U * 
it. CMOSg?ll!JT'ti, 3«iUgNSiSttfSiS3 4. 3 
5 *»6SH 4 4 . 4 5^. #ftiSM PffiStt«« 3 6 , 
3 7*»/5.E»4 6, 4 7^mmtffi0tiiLT. HI 
t^ffffWii 0 «0 D R A M^fi£ 5r #4 Wife 
[ 0 0 3 3 3 i » JJEStttWOJ 4 D R AM£0«)t 
KfcV^ s V7hX5-, i3 t ttA'7 7f-T7 7W'tt75 { [6j 

[00 34] JJiUcl^C. V7hX5-Kov^T 
ti, ^t'J-fe;Wrc»Pa^imKMHR2lrtK«l,. w 
ilif, « * t »x*/|^f r --caAS#i6 C t J: 0 . 

^tsa^2 1 rtK»-)t. m^mmmx-m^ ■ 

2 3, 2 4CM»t*ii:t:J:-'T4-tl>?l* , C»4. 
*LT, :<WW. W«KNi!JStt1iW2 4K3tLJt« 

fli. Xh^-yy-F2 7com^Srm^t*#^T 
L,*-5<50T, ■fe;l/ ; &-H : <5oy7bX7-5r^t. ttz, 
iS«gNavgttffl^2 3^»L^« I F{i. h'-yhiSt- 
H«5X5-&4-f4*)T*4. 
[0035] flf-3T. iISiS4>T«, ifctt K 'J 7 
h ^ixSmT^. iftfe<0*B«KNffl«5ttia»2 3 , 
2 4KS'BiL'8rViJ:3fcLT. ^OV7hx5-*5l^8 
tR&±U»4ik<iWfe*»TA0» fit. dcoUffiffil 
««T<?5 J: o fc. #S8I^NSvStt««{2 3 , 2 4 K*t 

jc . p m^mwrn. 2 1 rt»»»n^fL^n«)#a 
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#>&A.%mfm 2 9,30 £t£tf & z. t iz* o . 

T§<&<$roT, £ >TW7hX7-£$fcgiA<lfcBLit 
[0 0 36] -3", iOifH^ V-K«2 5<OT»{C 

«fcH2 2*>T*(Cfcs ;<0«Wi*ft«i»OTB«S 

sfcTVvfcvvfcfcfc:, h^S^OBKHWa*. 7o- 

[0037] 7 y^T-y7XOV>T{±, CMOS 

^LT. Zcom-Sfch. 3£»ftN£ft1£flfflc4 0 , 4 

12:4 2, 4 3trt>\ CMOST'CO&y-X, fcitfS 

««saatii»i.6«a[sisaii:'tifc«>fc. s&mw&^-y 

6<0#S«*Na?ittfH«4 0, 4 1 fc 4 2 , 43 t 
[0038] 

*a»««K»fcJ: ->T» *«FWU2;iii*^ H U 7 h 



10 



■y iflcStt S Wtt £ ?RS Wfc ft Jb $ € ft I. *>T* 
Hcov* 7 1 J: -o T . &M#>&A-m®m%$: i E^^M 

[01] i^JMH^-ltaiPJftjtfflLfcDRAMcoBBB 

[H2 ] m i wDRAMfc*}ft*arta*iftiwHiBo» 

[03] &5fc#JTW D R A M fcfe ft 4 * * >J -fe/HWWR 

[04 ] ft#f?K'^DRAMiCfc(ti>CMO SgfflcOfl&g 

7-f-^KIWfcB 

2 4 iftil^Nap.^ 

t"-y Ml 





2 1 




22 


20 


23, 




25 




26 




27 




28 




29, 




3 1 




32 




33 




34, 


30 


36, 




38 




39 




40, 




42, 




44, 




46, 



N<7x;U 
3 5 ft 

3 7 ftifUSPSftiiS 

P f- -V h 5 V v-'X 9 <D V - h 

4i m^s^mam 

4 3 ffi6ji**£*il£3f5 
45 Eft 



[033 





02/20/2004, EAST Version: 1.4.1 



(6) 



«fBFP5- 1 29 5 58 



[01] 



[02] 




9ft 44 45 

9 on 44 a 34 f 3B 
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36 
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7<-/uK«tJt||t 

* J- 1 - O - V 

********* 




14? 35 22 36 737 22 



(b) 



P*«rw,H>i'*xj'»f , '->- 




[HUB] W4*l lfl l OB 

[WEitftftSfe] QJfflft 

[*IIE*t»JlB£] 0 0 08 
[«jE2rSi] 

[ o o o 8 1 & fc . 6 timEfia&Ng&gffltii 3 tig 

SSSftfct-y Ml, 7J±fflH«igJKNMiSe«^4 fcjg 

-yV-b\ 8J±Xbl^-yV-K7fccO|S]Tfet§^ 
Ay?offfi;fr<omffi£^J&-f &*^7V-K 9{±1ijia 

p i <o»»t »*s iifc % msg&san&K p 

[¥tt«E2] 
[1iIE*f**S%] 

[*E*«PHB*] 0 0 09 

[ffiIEl*)&] 

[0009] c » -cii. ma7-K«5 1# 

Ki^NM«tt§i$3 , 4tCJ:->T. NfY^h5 
[¥««jE3] 



[«E*f«JRB45] 00 12 

( 0 0 1 2 ] ifc. 1 7ttOTa#aHMENa»Stt««l 

h 5 >-yX *tf>y- K 1 8 fctt*&4HEMEPSiS 
fc P 7-v *)V V 7 V y X ? coy- h T'£> "5 . 19 {±fflB 

ps«wc*&. 

[«iE*r#!Jf@£] 00 13 

[ffljEtrS;] 

[ft§IEl*]£] 

«KPSiSeiH*i 6 ktioT. P^*)Vh7> : J 
■CCMOStfltjftLT^*. 
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mm 

cwehssiib*] oo i4 

[00 14] ^LT. ift^ll 3 tU-feA-S, *J 
itra4«CMOS#o4Hft£Cfcvvai, PS*** 

&*PS!ffiW9. 19#. PS^gftMU, *>«tt^i 
<-fS*:#>K. ±KEL!tV7 hx5-k*\ 

r»iE*tm»sB^,] mm 

[HEWIUBB*] 00 15 

[00 15] 

fl&Kl. 1 lrtfcJ«MBl*a»PS«W9, 19* 

.Ik^T'^ Mi.tfs *x*/i,af- 
TalSlCj^TiiASftS^kAV **V*li, JR^W 

xw? hnyfciTfcovvctt. cn*Wtt^*ixi'lc. 
SKKatKS^ A PfflfW* 9 , 1 9 (c J: 6 P*S £ ilii 

[*iE*tft*g«] mm 

imiEttmszi 0017 

[00 17] 

[#MttiE8] 
[ME*fm»I£] BBffl« 
[«E*tt»Ba*] 002 5 

[0 0 2 5] i»t*J^TJ±. TftEV-FH 

2 5k ^ fl^il«4HS[iSKN M*Stt*S« 23. 2 4 k (C 



[#^*§IE9] 

[*E*«fcJgB*] 0 0 28 
[ffllE^a] £Jg 

[0028] -r^*>. i »fcj3vvt«, «iEy-h3 

8 k *ft.-P#W>#)5«KNiSSttfaW3 4 , 3 5 k iZi 

~>X. N^*r*)VYy>isX?*^ fflEy- h 39 k# 
^SSPS®«3 6, 3 7kCJ:oT, Pf-v*/Ub7 

J; o T C M 0 S LT V ^ . 
[#SMfiE10] 

[«ES«R«B4i] 0 0 29 
[ffliE^ffi] 3EK 
[SuEl*l§] 

[00 29]«WC, 112 (a), (b) \i&f(f&.Wt0iX* 

y*/H». *3<fci>'*^cocMossi5^a-ri>asis* 
*£<*««2 <-)vvmm2 2xm^ntc^m 

£i«RKN£*£ttffitt 2 3, 2 4 S- g E*&W**oaW{ 
CMOSafflKft-j-Cli, 

, P S¥3SftS« 2 1 <7)7 -< —IV YWCM2 2 X 
K#3flfc±ffl±fc. •Hx-?:fxfcP'7X/U3 2, N»>X 
^3 3Srfl5«-rSkftt, P>>x^3 2cO*SfflK{±, M 

^tmmitix?-h3 8iM$imzBf8.-zit, 

MiSttfWg 3 4, 3 5 £ , N VxiV 3 3 tf5»ffittt. If 

3Ry-h3 9*v*?fcfflv\ *ft.-e*ifc:#i«MEP 
SJSttH$3 6, 3 7£33iRffM3-£T*K. •• 
[^ffliEl 13 

[«e«««h*] mm 

[*E*t**HB£] 0030 

[ttiE^a] ssj 

[0030] o^t-. HiriS^^'J-byi^, ^^ycivio 

SSCftfflfcLT, ^^V-tlVfiUmX'li. 7 4-/VY& 
■im2 2t T 7~Ym2 5C0-?X^izX t ), #Si6JgNS 
vStt^2 3. 2 4{C#U. 4Jt. CMOSSWBt'fi, 
7^-^KKftK2 2k#y-h3 8. 3 9«v*>fc 
J;0, #iS?l«NS«tt«ii3 4 . 3 5k#ftiiJKPS 
SSttlBH 3 6. 3 7 k tc^t L , SWff TJI8S S *t Sx 

v. ifcttaX'f^yt-z.sot^ffiaxs** (151 

1212(a)). 
[#MfflI12] 
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mmmm^] 0031 

[WEWB3 

3,24 fcflJ&f S P£¥4Vft££2 1 waWttt, # 

m^^imm^ 29,30 *«a eaE^wc=aHR»*s 

a. Sfc, CMOSffli«)«-S»KNSattffiU3 4, 
3 5 t*tfl?t* P ?x^3 2 » #ffitKP3!j£ 

!3 6, 3 7CWJ£-t&N»>x^3 3<?)aiatt: 



{4. &fltf)jiA*£lira4 0 , 4 1 1 4 2 , 4 3 fc 
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ABSTRACT: 

PURPOSE: To enhance resistance against 
soft error or iatch-ujj yby embedding 
insulation film parts containing oxygen or 
nitrogen atoms deeply in a 
semiconductor layer in positions corresponding 
to each high concentration 
semiconductor active region. 

CONSTITUTION: Insulation film parts 29, 30 
are embedded deeply in a P-type 
semiconductor substrate 21 at positions 
corresponding, respectively, to high 
concentration N-type active regions 23, 24. 
Since minority carriers can not 
pass through the embedded insulation film parts 
29, 30, soft error can be 
blocked effectively at these parts. Furthermore, 
since high concentration 
N-type active regions 40, 41 and 42, 43 block 
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current flow between the source 
and the substrate region of CMOS, latch- 
resistance can effectively be 
enhanced. 
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